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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PURPOSE: To obtain the element containing a 
compound having excellent hole transport properties, 
being resistant to crystallization even when made into an 
element and having good heat stability, and being 1 
excellent in film thinness by using a styryl compound of 
a specified structure. 

CONSTITUTION: A styryl compound of a terphenylene 
derivatie, represented by formula I (wherein R1 to R20 
are each H, halogen, 1-6C alkyi, alkoxyl, 6-1 8C aryloxyl, 
phenyl, amino, substituted amino or hydroxyl. provided 
that any two adjoining members of them may be 
combined with each other to form a five- or six- 
membered ring; Z1 and Z2 are each H. 1-6C alkyl. 6-20C 
aryl, 7-20C aralkyi or a bond to the adjacent benzen 
ring, and dotted lines 1 and 2 represent that the related 
groups may be combined with each other to form a 

heterocyclic structure) is used for the luminous layer, '^" -z 

hole injection and transport layer, etc., of an organic ' 
electroluminescent element. A compound of formula I 

can be obtained, for example, by condensing a phosphonic ester of formula II with an aldehyde 
compound of formula III or IV in the presence of a base. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 



03.08.2000 
15.04.2003 



http://www1 9.ipdl.inpit.gojp/PA1 /result/detail/main/wAAAU6aa1 5DA4071 38561 ... 2007/1 1 /27 



Searching PAJ 2/2 ^ — v 

[Date of extinction of right] 



http://www1 9.ipdl.inpit.gojp/PA1 /result/detail/main/wAAAU6aa1 5DA4071 38561 ... 2007/1 1 /27 



(i9)H*BB«rtiFJt (jp) <i2) iSt 5S 4# ^ S[ (A) iuymmmAmim 

#lll¥7- 138561 



(43)^BIB ¥J« 7 ^(1995)5 ^300 



(51) Into. ^ ^tVIIP^ H^t^^BBj^^ 


T7 T 




C 0 9 K 11/06 Z 9159— 4H 






H 0 5 B 33/14 












(21}ttiH#^ #M¥5-288353 




0001S364A 








(22)m«H ¥j« 5 ^(1993) 11^ 170 








(72)Slig# 


















(72)55l»# 


WW m» 
















(72)«»g 


«* iE 
















(74)«aA 




(54) miMXU^hWVS.^y±>xm=f' 






(37) [S*^]] 








( I ) 




Cftl] 






(2) 



1 38 5 6 1 



m^m 1 ] Hfi^ ( I ) 



x-^Ua. T5>'«, g^T5 ^«X{**®iS*/T^Ov 
6(CR' iR' , R' iR' . R" iR'^S!>'R''iR 

■To ttc, Sa^SiKj^SiSt 1 ~6©r;l'+;US, 

*i^i~6©r-'i'3+i^«. ^i^i5;6~i 8©r 
n-enjg^^S C i fC i f) ffi^BRflt® 4 <t 0 ^ -5 c i * 
mmm2 3 ( I ) r^StiSx?^ ';;Ht^«j 

[iS3}?«3 ] m^mff^im. < i > -cmstn^^v 

Mt-^m^ h U <f>©r * ^fS*:^ 1 IB«©^x u ^ 

[f»*Ji4 ] iE?LaAiijM;iJ!)5-«ss ( I ) -cm^ti 

5 ;^f^y;Hb^*i *>o-jfSie ( i ) ccM^ 

r, R' -R^'<D^(D'pr^< — m.m^i-Q 

-1 8©r v'x^ji'*. rs.ym. s 
[#6BJ©i*»IJiHj] 

[0 00 1 ] 

■rs, 3e.(c»0<l3:. iE?LI^S!l14(cfiin^iifc(c. 



• • • CI) 

fcWiSE L*^(ciia-r-5*>©-c*€>. 

[0 0 0 2] 

^£i-(Cffil,^6nTC^i.. ^^EUfflibStl-Ct^SEL*^ 
». :^ti(MEL«-i^-C4>4, ^:©^>«!(MEL3^^^». ?S 

1 0 V . 1 0 k H z i-:x±<Di^m,ms.^sm tt6 tc^m 

[0003] w«^)bie v.m^\t. mmmm^ i 

ovaa*ffgT$-a-^ci*j-ct, "^mmm^ir^ 

J!>ira«3nr*Ji5, m^\t. TAppl. Phys. Lett. J m 

15 1^, Iff9 1 3-9 1 ( 1 9 8 7^) , m 

Paiia59-194393 ^<2>fR. *a!t$rF»4 , 5 3 
9. 50 7-^HJiM«. ^MBS6 3-2 9 5 6 95-^<2; 

*B#8t04. 7 2 0. A3 2nv^mm. #iaBS6 

30 3-26469 2^<^m^^i)m^X.^tUm^inX\.^ 

I»«tt©^3twif4fe*a6nr*ji3. c©j:^>a:<fe©©f^ 

!Rfea^3 - 3 5 0 8 3^^&#g. - 5 4 2 8 

40 #Pg¥3 - 1 6 3 1 8 #P^T3 - 

2 0 0 8 8 9#c2j$fi, mi¥4 - 3 4 8 1 8 3-^firfg^d: 

i'K:iBiS§n-rt,^^^>©A3W6n.s. L^^utj:/)^^, 
cne.©^b^«iE?Lift^tt{c«n-c(,*€.^>©©. ii^s 
{tui^-r<, «stttcisnsw«EL*-?*s|fe.n{c< 

[0004] 

[ieBSA5pj^L-<fce>if-6iSSI] *^BJ3«. C©<fce>:^c 
*W©4>i-C. iE?LfftjMtt(Cian^ii4>(C> *T-^bL. 

r *>ifgs^b-r 5 c i ©^ti ^si^sstt©fiSf nt-ft^!^?:^ 



(3) 



jf^ga^y - 1 3 8 5 6 1 



[0 0 0 5] 



[0006] 

ut2: 



CH=CH 




[0 00 7] i^fp. R* ~R»»«. ^n^nstottc^c 

^'^^i'S. 7x^;l'S. rs^S. BJftT5^»X»* 

4><fc<. ShiCR' iR' , R' iR' . R^'iR^^S 

mikn^mt^^L < tiWc-i&i^i^iKe ~2 o<dt 
2 tj^n-enii^g-r s c i cc i o asgig^^t^ir i d ^ 

Ci^^j^fo D -C*3n^^-7xr.^>p^^$cD;^?■ 
L*^(c*jt^r«, — jsasc ( I ) 

[0 00 8] 
[{t3] 



(R")R' 




(R*) 



N 
I 

Z 
(Z 




R'MR*") 



I 



[0 00 9] r'^^n€>t5?-:7xj:i.u>pa|^cDX5^y 



20 



30 



40 



CHi 



CH 



s e c - t-:rg=-;i/S. -^v-^^^;!/*. t 

n~^^iy)\^m, -fV 

;l':t + ->S, s e c -7'g=-;l/:t^->S, 'fV'^>5^;V:f 
+ i^S, t -•^>?;l/:t+->», n -^+i^Jl/:*- + ->S 

[0010] itR' ~R'°{3:, ^cotpcommr^ 

»6M««rB(!Rtr*>J:< . S6{cR» <tR' . R' t 

m«R' iR' ^5LOR*'<tR*'*J. fc*3(,»{Cite^ 
[0 0 1 1 ] 




(R'*)R' 




N- 



R"(R*') 



(R^) 



(R») 



[0 0 12] -casn-sfecD^cij&sptf^ns. 

-, m-. p -CDt^-rtirfcit,^. C^-lffiS; ( I ) "C 

M. mMm-^GiDrjvzi^um, ^m^e-i 8<Dr 



(4) 



138561 



[0 D 1 3 ] Raz' ^t. ^n^n»j5^c7KSj^ 
^y^^jim, ^t^y^)im, n-^+^-^us. -rv 

0 R** V V V V 
II ^ 
(RO) iPHzC 



S. n---s+->ji/5j-+5^a3S^cDi^^tKi --ecDr;^^ 
6- 1 8cDr y->'bt+t^s. y:j:^;us. r^y*. 

[00 14] 

[fb5] 




' 0 

II 

CH2P(08)- 



( a ) 



I i D I • 



[0015] vm^n^i7)i'^<v-')im. utei 

[0016] 5« 

R' R" 

— (Cv—cm 



1 




(b) 



[0017] •CSSnSTi' ★ C/jftl ) 

i*^j^-r, ±ia— ®sc ( I ) -cm.^ni>7.^^})i-r^y -m.^ (a) 
^i>, ^wmiicit. -^xozrHDyj-mmi-fibtii-, ★« [it?] 

R= R" R' R' R'" 

OHC 




I Z I s 



CHO 
R'* R" 



( c ) 



[0 0 19] i^tp, RWi^l»l-4©T;l/+-'PaX [0 02 0] 



(5) 



0-CHO 



#M¥7- 1 38 56 1 



8 




(b) 



to 02 1] mtp. R' -R^ . R>'~R". . * <yfm2) 
f't v'it-^mti, i^m^&r-cm^^-i±6:^m (w i t o o 2 2 ] 

t t i gJSioXi*Wi t t 1 g-Ho rn e rlxit) K [it9] 

R' R' R' R' R" R" 

OHC --^TU-^hU--^^ CHO 

19 Die 



( c ) 



> I 1 



1 1 * 



[002 3 ] C^tf. R' -R^'ttHUiHilDOr*, ^ 

R' R'» 0 



[0 024] 
[ftl 0] 





II 



O)-CH,P(0R)i X« 



I Z 0 



(RO),PHrC — (O 





[0 02 5] C^*. R. R* ~R' . R*'~R". Z 

* . Z' , lRj>'2(3:miiaiI^]DrS.-5>, D x-^$tii> 

(Wi t t i gigJtEXaWi t t i g-Ho rn e rS 

<. j^iiy-ji'; s-dty-jv. -{yzfu/^ 

; ; 2 - ^ h + ->i3?y-j|/ ; 1 , 2 

-i;'^ : b'X (2 - ^ h+v'J.?^';!/) x- 

7-^1/ ; i>:i-+-9-> ; 7- t Kp-79> ; + 



(d) 



[0026] s/c. ss^siji Lx, m^u^mitt h >; 

n - y 5=^>?ARDf* y a t - F K*^ii 

0 -conH. if * K » 0 'c-~mu<Dmmxmani>. 

50 ±iB-«S: ( I ) -C«Sn*X y JWT 5 >ft^tJ(D* 




[0028] 



Utl2] 




[0 02 9] 



C^bl 3] 




[0030] 



[^bi 4] 



15 

(13) 




C 2 H 5 

(14) 




[0 03 1] 



(9) 

[^bi 5] 



i|*gfi¥7 - 1 3 8 5 6 1 
16 




CIO) #ia¥7 - 1 3 8 5 6 1 

17 18 

(17) 




C 2 0 ) CH(CK»), 

(CH»),HC 



[0 03 2] 



Utie] 



(11) 

19 




mm^^7 - 1 3 8 5 6 1 
20 




[0 03 3] 



40 litll] 




[0 034] 



40 [{tl8] 




[0 03 5] 



Ubi 9] 



(14) i^^¥7- 1 38 56 1 

25 26 




[0 03 6] c(Dj: occurs 6 nfc^ifeB^cDmrfB-fls ^^mmmtt^c^:fym^L^.\ cc-r. ^mmm 



(15) 

27 

[0 03 7] CCDELlR^{c4BC:t^^7t)g«> (1)« 
fjiEPttJl^CC . raaXttiEJLaAlt Jin fc J: 0 iE?L*a A 

i iE?L ) i:mn<Dt}-C^» $ -a- Sli««l<il. ( 3 > « 

tamt. ccDi67feB4cffli,^^>m)ia-«s; ( i ) t? 

m.^H^it^\t. -«{C>^^Wbx;^;^=^^-*S6.0 e 
«2.8e V?iSJ:f3A#t»OT. ii^Jjfl^ffi^MX«l^ 

[0 03 8] 3|s:^HJ©{t^!Bl5:ffl<<»fcEL*^©#^ 

^w\nmm-ffiiib^, mm}vz\t. ( 1 ) j^im/mm/ 

( 2 ) l^ffi/iE?LaAlli3llM/f63^ll/I^M, 

m. (4) Pi®/%7^jl/m^^^£A«/Bfffi^c^'©^»;s 
^ c i ^lETLaAM^-^m^^aAii 

aig{C':>t,^-C«#(cft(J|!K(J^c< , iM*EL*^CC'Hffl§ 40 
[0 03 9] C©EL3R^=-K;*Jl:fS»ffiiLt«. f±* 

MSjcA^i^ (4ev«±) ^n. «me»ttfb 

u^j:i"©^)R, Cul, I TO, SnOi , ZnOi^ci" 



#gfl¥7- 138561 
28 

J:-53!)i. ami OnmJ&l^L 1 Mtn, j(f*0<«*10~ 

2 0 0 n m©|ffiHfaiinS, 

[0 04 0]-:^. mmtv-cu. f±»Mi^©/jN§c^ 

(4eV«T> Mi^^mmt'^RZ^Cti 

*';>^^j:<l:©:^;atcj;0> mm>kmfS.^ii^C ti<cj: 

*). f^is-rsci^^r^s. «stL/-c©e^-h 
mmimEQyaar-^m^ u < . i o n m 

fjii^^blum. j!f S L'< «5 0-2 0 0 n mCD^ffl-Cii 

s©ti-rn*^:^*5s?^x»¥awc*-5.ci*i. «^ 
^jiia-r-sfcA. *^©8(aiL?i*^*iJ:<»#^r* 

[004 1 ] *:»l«©<fc^«»?rfflC»S E L^^^©«^)?J^ 
ifiBL-ZcJ; ^ic« §«©,^filAs* I? , ifga ( 2 ) X 

« (3) ©«^S©EL^-?-(ctel:f^iE?LffiAiMj*llt*, 

3iB?:Pi®i%3tMi©Rgcc/r^S3-ti€.Ci(Cj;D> J: 

oigi»mi?-c^<©iE?L*s^atcaA3n^o ^© 
±> ^jeiKci^exwm^aAB J: 0 SA 3 nfcmi^ 

l6*)liiE?LffiAlilEt/l©l^lD(Ci?a-r?>«i^©P« 
li5Cj:0, C©|6:>^Jll*l©^Mf^ia(cS«$nEL*^ 

[0 04 2 ] friaiE?LaA}rjill)lfCffll>'^n?>IE7L<£^ 

l?gffi*>t.iE?L*JttA3tifcj©^. ^jE?L=5:5StO(c|6^^)a 
'NeaL/^S^t^-CA-pT. W^iSlO' -10" V 
/ c mommmmc, 'J?tj:< thl O-' cm' / ( V 
■m ©iE?L^t()S^^>-^4>©*5«TifS>^. C©J;^ 

E LfR-?©iE?LaAI»3ili(cffiffl3n?>^lf»I©*>©©4' 

[ 0 04 3 ] 8g^iw«Ji*«ior», m^i^l-vrv- 
jimmi^ (^m^tmz ,ii 2 ,xQmmmmrj:i:i,css, 

«©*>©) . :t=^^-9-J^T^/-^UiSi»«: (*Hmi^3 ,1 

8 9 M 7 ^mmm^Ji^'^cmm<Dh<D) , 5 a^''/-;u 

(#^K3 7 - 1 609 en^WJiticnBmo^h 
©) > '-iOJry-^VT^U;^ (*H#lt03.6l 
5 ,402 133 ,82 0 ,989 nmm^. PF3 .5 



(16) 

29 

4 2 ,54 4 -^B^*ffl#, ^^BS4 5 - 5 5 5-^^^$g. 1^5 
1" 1 0 9 83-^<2>«. ^$MBS5 1 - 9 3 2 24^^ 
$K. 1^5 5 ~ 1 7 1 0 5#^$B. |5I5 6 - 4 1 4 

H5 5 - 1 08 6 6 m^Mi, Iil55 - 1 5 69 5 
|5]5 6 - 3 6 6 b ^^^mJ:tlcn^m<Di:> 

<D) . \::'yvvymmw&,i>^\i''yv^ymmw (^mm 
3 , ISO ,72 9 nmmm. mA,27 8 ,746^mm 

Jf^gSBSS 5 -8 8 0 6 4-^^>«, 1115 5 -8 8 0 6 
5-^<2>$R. |SI4 9 - 1 0 5 5 3 7^<2^$g. [^5 5-5 1 

0 8 6#^ifB, |e]5 6 -8 0 0 5 l-^^>fg. |5]5 6-8 10 
8 141-^^^. I5l5 7-45 5 45#^3^$B. 1^5 4- 

1 1 2 6 3 m&n, 1115 5 ~ 7 4 5 4 6-^^fR^citC 

3 ,61 5 ,404 nmmm, #&K5 i - 1 o i o 5-^^^ 

n, I5J4 6 -3 7 1 2n'J>n. [514 7 -2 5 3 3 6-^^ 

m, ^mmb 4-5343 5^{^m, im5 4 - 1 105 

3 6 -^<&*g. |5]54-1 19925 ^^fgi^^ i CCiatgcD 
*><D) . r ';-JVT^>^«ft (*Hit#^m3.56 7,4 

5 0-^H^$H*. |S]3 ,18 0 ,70 3 ^B^ffl*. 1^3,24 

0 ,597 ^mm9. l^3,65 8,52o-^0^ffl». |p)4.2 20 

3 2 ,10 3 ^mmm, m4 ,17 5 ,93mmmm. m 

4 .01 2 ,37 #^034 9 -3 5 7 0 2^5^ 
ffi, l53 9 -2 7 5 7 7#fi$B, 1tP^BS5 5 - 1 4 4 2 

5 On^Mi. |s]5 6 - 1 1 9 1 3 2-^&$R. |s]5 6 - 2 

2 4 3 mmfi. mi^m^mi ,ii o ,51 s -^?b*ib»?s 

i*03,52 6,5Ol^B^ffl»^Ci^CiBigCDfe(D) . 4* + 

i^v^-.'i'gi^f* (^m^p^ms ,25 7 ,20 3 nmmmrj: 

>^^f$ (#iaBS5 4 - 1 1 0 8 3 7#<2^mi CC 
iBtSQ*>CD) . fc (*I1J^W»3 ,71 

7 ,46 2 nmmm, mmms 4-5914 3-^<&fR, m 

5 5 -5 2 06 3^^$6. f5]5 5 - 5 2 0 6 4^{^m, 
|pI5 5~4 6 7 60-^^$R. 1^5 5 - 8 5 4 9 5-^^ 

|5|5 7 - 1 1 3 5 0^<2:$B, |5l5 7-148749 

mmme 1-21036 3^^ir«, [116 1 - 2 2 8 4 

5 1 -^^$8. 1^6 1 - 1 4 64 2^^^, 1^6 1-7 2 

2 5 5-^<R$R. [56 2 -4 7 6 4 6-^SIH. [116 2 - 3 40 

6 6 7 4 #<&#B. 15)62-10652 #4>$B, |5j 6 2 - 

3 0 2 5 5-^<2r#, [iI6 0 - 9 3 4 4 5^^fR, me 0 
-9 44 6 2^^i^fR, [116 0- 1 74 74 9-^^$B. lU 

6 0 - 1 7 5 0 52^<^WJ:^(tam<Di><D) ut^m 
[0 044] ctihoyit^^^jE^iBMit^mt orffi 

(#g3BS6 3-29 5 6 9 b^^mfJ: ^^C%^m(Oi>(D) 

m (^Hitft»4 ,12 7 .41 2nmm. mmm^ 3-50 



#g3*7 - 1 3 8 5 6 1 
30 

2 7 0 3 3 -^^i^$g. |5l5 4-5 8 44 5-^^m I5l5 4 
- 1 4 9 6 3 4 ^<&$B. (HI54-64299 -^^fg. |aj 

5 5 -7 9 4 5 0-^&$B. la) 5 5 - 1 4 4 2 5 0 

$R. |5I5 6 - 1 1 9 1 3 2#ii^fR. 1^16 1 - 2 9 5 5 5 
8^^ffi. [516 1 -9 8 3 53-^fifB. [56 3 - 2 9 5 

6 9 5^^irfgifech'^cietgo^>cD) . m^cm.'^^mm^m. 
[0 04 5] n.^^)\^y A i^it^m(ov<Mmt lxu. 

tKjL''^ ^ 'J > ; 5. 10. 15. 20-^Vyy:^^)l 
-21H. 2 3H-rf<;I/:7 ^ ';>g5l (II) :5. 10. 
15. 2 0-T-h^:7x:::.;l/-2 IH. 23H~^;U:7 
-^y^ffilSdi) : 5. 10, 15. 2 0-f'h-^^x 
{^ly^y)\^:^UV -2 in. 2 3 H - 

IS) ; i^y ^^A:7^n>>T-=^> : Ijol-r b^^^Ji/:^^ 
*/"c^^#j^3Rr 5 yit^m^:^^ y ;ur 5 >{i: 

^^<D\^mmtLX\t. N, N, N' . N' -T*h^:7 
(1, 1' - :7 :c j:. ;l/ ) -4. 4' - t/T ^ 
> : N. N' -h'X (3 - -n. N' 

-y:?^:::.;!/- C 1 . 1' - 1 - 4, 4* - 
i^T ^ > ; 2 , 2 - t'X ( 4 ~ - p - h y ;[/T 5 >^ 
^^jlx) :7'p/s> ; 1 , 1 -t'X (4 p - h y;U 
-/:7x:::.Jl/) i^^P--.+1f> : N. N. N' , N' 

-7"h^-p-hy;U-(l. r -t'r?x^;i/) - 
4. 4' ->^T5> ; 1. 1 -hfy^ (4->^-p - [^ y 
^ x::^;!/) - 4 - x ^ii/^x ^ p<^^-y-> : t' 

X (4 -e;^y^;Vr ^ 2 -^^Jl/:7:j:J:.;b) 

^> ; e;^; (4 p _ i;;^^ ^ yy :^::.)\,) 

y ^> : N. N' -t^:7 x:::.;!/- N. N' ~ly 

(4 h^>^^:«:::.;U) - ( 1 , 1' -t^-^xJ^Jl/) 
-4. 4* -yT5>:N. N, N' . N' -TVyy 
x^;U-4, 4' ~>^r ^ >^>^:7x:::^;Ux-f*Jl/ : 4, 
4' -trx (>:;^y x:::.;UT 5 -^) F y x ^^^V ; 

N. N. N - F y (p - h y;i/) r 5 > ; 4 - (s;^- p 
-[-y;i/r5>) -4' - C4 (s^- p- h y^br ^ 
>) y;H ; 4 -N. N->?>' x::.;ut 

(2 ->^:7x:::^;Uf ::^;U) ^>4f> : 3 - ^ h =f 
2^-4' -N. N-^:7x::^;!/r ^>^;^^;U^> : N- 

[0 04 6] ±iSE L^^CCfcH:f ^iglEyLaAMSjl 
r*>J:L^p tulB (3) CD«fi£cr>EL*^tCfct:fS 



(17) 



31 



^m^7 - 1 3 8 5 6 1 
32 



WO,-- ^ NO, 
0 



[0047] 



[0 04 8] tj:a<D^\-umkz'>i':t-i'^>mm#. 

[0 04 9] 
lit2 1 ] 

NC CN 




CHa CH» 
0 0 



NO, 
NO, 



NOj 
NO3 



^ [0 0 5 0] tj:^<D^:t\:^^>i^t=^U¥mm#: 
10 [0 0 5 1 ] 
[ffc2 2] 



t-Bu 




t-Bu 



t-Ba 
0 

t-Bu 



t-Bu : t - 



[0 05 2] tj:e<Diyy:^^Jl'=¥y>mmt^ C r4<>;v 
— • :7"U7'"j> h( Polymer Preprints). i?i"'N'>J II 
3 7^. 113^, me 8 1 (1 9 8 8^) &i'(C 

[0 053] 
[^b2 3 ] 

Q 0 





★ [0 054] !^ciCD{b^% [ Ti^t-:^^!/ • ^7' • T7' 
^-r F • -f S^'^'i'X (j.Apply.Phys. )sW2 7^, 
^2 6 9H ( 1 9 8 8^) !fe£fCiatSt©*>CD] r> 
V'7^y>>^^ymmi^ (#189857 - 1 4 92 5 9^ 
S^R, 1^5 8-55450^<2;fR. |5l6 1 - 22 5 1 5 

m^m. 1516 1 - 2 3 3 7 5 o^<^n. isie 3 - 1 o 

30 4 0 6 l-^Sfg^ci"fCiEtSCD^>©) . :7U:i-U^';-7'> 
^af>i|jS» (!tfgaBS6 0-6 9 65 7#^m 1^6 1 
- 1 4 3 7 6 4^<&«. me 1 - 1 4 8 1 5 9^S:$R!S 

^t<cmm<Dh<o) . Ti^vai^mMW (^ifBse 1-2 

2 5 15 1 H'ltm.. [a]61-23375 0-^i^#B incite 

ia«c(D*>©) i/c. y^cD-jae^ (id xt* (ni) 

[0055] 
[fb2 4] 



N - N 
A r ' 4J^ )^ A r ' 

o 

N - N 

A r » 4 ^ — A r * 

O 



[0 0 5 6 ] C^*. Ar* -Ar' SC>"A r ' \t. ^ 



(ID 



N - N 

-4 — A r » 
O 



(III) 



50 



(18) #gfW7 - 1 3 8 5 6 1 

33 34 

^iymxiti^T ymfi^Am-ffbti^. ii<o—m^ d [0057] 



N - N 



[0 05 8] 




N - N 



N - N 




^ »c [ibz 6 ] 




CH, 

CH« 




N — N 



[0 059] 



★ ★ [it27] 



H ,C 




C H 



[0 0 6 0 ] ;^=Ci-\ TAppl . Phys. Lett. J ^5 
mi 4 8 9'^-i^ ( 1 9 8 9^) tcPB/T^5tiri,^S:t+ 

nn<Di&i,cs im. S i cm. C a S?S^ci'<D!^B^14!ia: 

t, > b^m^ni^wmfj: ii<DMimn^m \.^^cti,v^ 
[0 06 1 ] ;x(c. *^w<DE Lm^'&im-riifmrj: 50 



* U<tt 1 0~2 0 0 nm©ffiH©KJ?fC^c€>J: ^>K. 



(19) 

35 

i)K hJini^fiS5 0-4 0 o-c, *^K10 

O-'Pa. WM'A&O.O Onm/s e c, 

»«aS-5 0~+3 0 0-C. M;¥5 nm^cl^l^SMm 

T> S?*L<«50~200n m©»5H©)IIA?«:fj:S J; 
[ 0 0 6 2 ] -S^©mffiW(CiE?LaA*ljilt-*l4. 

[0 06 3] ;XiC> llffi/iE?Lii£Alftjil]l/^«/l^ 



#ga¥7 - 1 3 8 5 6 1 
36 

tWt^^K ;Xtc, C©iE?LaA«Sj8)a®±Cc. JRX^* 

c©ELiR-?©fMSK:*ii»r*). vmim^m.kc\^x. 

it>nI8g-C*S. 3 Fiffi/iE?LaA}Si3US/#67lc 
W/«^ttAW/Bf«*>6 Aj:^ E L3S^^(Df^|S!^{^:-:>t^ 

lifcL-r. mm, lEfiaAMtiiB, ^7fe)i>&»x^i:ffc 

?:M{CUr, I^S. Si^aAS. mm, jEJL^AItm 

[0 0 6 4] CCDJc-^icL-rlfen/c^fiajcDWtllEL 

[0065] 

[0 066] 
[^t2 8] 




[ 0 0 6 7 ] 4 . 4' - t'X ( - l . 
r : 4* . K -d?-:7xr,;i/8.3 gr (o.0 2^;l/) 
tmV>mh V :r,^)Vl0.6 g (0.0 64^;U) 1 40 

i!XS 1 0 g (iR*9 4%) , Si,^. 15 8-1 6 O'Cr* 

*/c. h>^eMftRi C 'H-NMR. S 
W: 7^h'7^^;l^>'^> (TMS) , mm : CDC 

1 . J iim<D^m. 

^^7. 1 --7.3 p pm (m. 12H. cfj^^.^ 3? - x ^ 

5 = 4.0ppm (q. 8H. Xh+t^SO-QH, CD 

H) 50 



<^ = 3.2ppm (d, 4H. ^"P-CH, 
OH. J =20Hz) 

^ = 1.2ppm(t. 12 H. X h^i^ScD-CHa CD 
H) 

r^^/co ->:cc, ccd^x>^>b^xxt';h.9 g (0.0 
0 3 5^;U) . 4- (N. N~t?:?ccx;Ur ^ ^) ^> 
XT;l/-rt: K2.5 gr (o.O 0 9 1 ^Jl) ISiV^tfVOA t 
-:7 h + -> Ko.8 6 g (0.0 0 7 I'tJl) ^>^^^;l^x 
^^p^^+^-K (DMSO) 3 0 5 y y V h;uccjgfflb, m 

U tCTJStC^-ti/^c. fi6n/cSlJ;i|^>$r 

— ifeSS(gf^. > ^^-jU4 0 ^ y u ^ h;i/i7ki o 5 y 



(21) 

39 

%) , i!t!,'#.2 72.5-2 7 4^Cr^^/Co ^6^C. CCD 

fc. y'U h>nmM^m C ^H-NMR. T-h^ 
> >(TMS), igig|:CDCl3 3 mm<D^ 

5 = 6.9-^7.6 p p m (m. 4 4 H, 4^>C^ ^ U 
'Ca5>o/Co 7vm^Vi<D^M C ( ) (^lt»fiiD . Cs,H 10 

,,N, tor 

C : 90.7 2% (90.5 9%) 
H : 5.5 7% ( 5.7 7%) 



«ra¥7- 138 56 1 
40 

N : 3.7 1 % ( 3.64%) 

m/z = 7 B 8 (M^ : z - 1 ) . 3 84 (M** : z = 
2) 

r^o/c« JW±:0^5. BWO;^^ VJl/T^^^ft-^^ 

( 1 ) m^htixi.>^ctf)mm^tifc^ 
[0 06 8] mmmz-^i 

M^^uccfci^r. ^tJtCT'ST^i'T'^b FSc/^h;^>t^>s 
xxr-;p^||iacc7^^-r,i^»^c^^/c«?ft^. iiii^^'Jl 

[0 0 6 9 ] 

[^n 




[0 07 0] 



40 



- 1 3 8 5 6 1 

46 





m m 


^ «j ® If ii 






2 


C2) 




232^-23 4. 5 


3 


(3) 




3 1 4. 5 - 3 1 6 


4 


(13) 




3 0 0 < 


5 


<14) 




2 8 4-285 


6 


<15) 




3 0 0 < 


7 


(16) 




3 0 0 < 



45 



(24) 



[0 07 2 ]mtmi mMmtLxo^n) 

2 Sminxy Smmxi. 1 mmco^#'^xS®±K^«iS 
(c J: Off 3 1 0 Onm<DI TOM (WftCcffl^) 

N, N' -t^:^ (4 -y^'.fU^x— il/) -N, N' -ly 

V:^=.)V-i\, r -b*7;i^;l-) -4, 4' -'JT 
5> (ii(T. TPD (P) cbSS-r. ) ^2 0 0mgA 

i-cnhnfc\t^ (1) r^§n.5 4, 4" -t;^ 

C2- {4- (N, N-i^-7x^;ur§ y) 7x:=.;U) 
tf::.;!/] - 1 . r : 4 ' . 1 " - 5r - 7 x ( D P 
AVTPiBS-r. ) *2 0 0m?Anfc, 

[0 07 3 ] ^XV^'T', *^«?:4x 1 O-'ParilSJEL/ 40 
fc(D%. TPD {P) <OK-:> fcmUmm^^- Mm 1/ 
■C2 1 5°C*r*D^L> ^«3iS0. l~0.3nm/iH*T? 
TPD (P) ^mMLXmrn-Q O nm»TPD iP) M 

^s. >^u-c. DPAVTP^AofcfrieaniSi^K-Kc 

ji«UT3 5 0°C*-rtt]l!?SL.. ^«aao. 1 -0.3 nm 
/^-CiieTPD (P) a©±iC^#Lri8J14 Onm 

[0074] yjic. cn62 »©W«i!BJJg«r«» l//c2l 50 



U X ;^ " ;l'$¥© V ^ ;|: leg L/ r S D^SK^h .'l' ^- fc 
'JX (8- + ^';-/-;l') T;!'?:^'?^ (WT> Alq 

3 <tBgT„ ) ^2 0 Omg^A^a■rK^^f^crMa^o 
^moymMnm^^- h<5:SK'7>f'f"500mg ^Atltc 

'i^. *^^t^l X 1 0-'Pa*-C«IIL/Co WS.m. A 

1 q. ^An/c-i^- h^2 7 o-c*-e»qf^L. mmmm. 

0. 1-0.3 nm/#-Cf&}fe»±«:A 1 qj^^lfl/Til 

il2 Onm©A 1 q 3 il (S^^aAUfCti^) 

fc. i^Wr. i8'7-Y^'"A0©''-«X'5r.;, hjcamL/f^. 

■i7Ay^>AD©^- Kca«L'T^§jgKi.4-2.0 

nm/fPT-^^^i^'^A^mmLtc, C©^7Cp)B$^# 
A 1 qs /l±iC^Jll 5 Onm©^^;^.^^^;^ 

-IS8 (vmicmm) mmsnit. c<Dmi^<D i to 

jS4 V?:EnJnL.fc<i:C6> mafc^STls 1 5. 9 5 U T>-<. 
r / c m ' ©m?t*iijfetl. f" iSS 5 0 0 n m ©»m 
l!*^fe©^3lc^f#fc, C©<!:#©»mi8 2 c d/m' 
T&D. lfe3lc^^«0.4;l/--^>/Wr$)oft:, t#6n 
fcBTtlJ. DPAVTP©ili*^3fe (A^^ ... = 5 0 0 
nm) Scf •SC:<!:*>6DPAVTP*'6©^^ 

[0075] 3IJ6M2 ~7 (l63fel!*W<i: LT©«^it) 



(25) nm^^l - 1 3 8 5 6 1 

47 48 

mmii^cioi^x. ^ytuntbxmzm^^c^^-rit^m * [oo7 6] 

m 2 m 



ft-r 4|JL* JHOI 














w jiAri /T\ ^ 


C V } 


(mA/CB ) 


(cd/«'^) 




2 


(2) 


8 


2 0 


1 0 0 




3 


(3) 


7 


3 5 


2 1 0 




4 


(13) 


7 


4 0 


1 8 0 




5 


(14) 


6. 5 


2 5 


1 0 0 


ISM?!?* 


6 


(15) 


5. 6 


2 5 


1 3 0 


W 


7 


(16) 


7. 5 


3 5 


3 0 0 





[0 07 7] ^mtficSfegOfc 20 

c 0 0 7 8 3 wm^ (.^^mmtmmt. l-c©«i 
It) 

2 5 mmx 7 5mmxi. 1 mm<D«'^;^*S±{c:> IT 

O^Wmm^-C 1 0 0 nm©0§-e*{ML/c*>CD CHO 

YA (^) m ^mm%^w^t\^ic, ■^xi.^x'. c©s 

y >©T;U5 ^^--t? (Alq)^200mgA 
^ (2) ) €:2 0 OinirAnr*^tt?r 1 x 1 Q-'Pa 

trj^Eofco -ecDf*, (2) AO<DffirfejK-h 

^3 3 0°C^T'flDMb, ^«3SIK0. 1 -0.3 nm/#r 40 

[0 0 7 9 ] ;i^c^r> cn^x^tiJ:oi5^f)ffi-rci^c 



«2 4 0 ~ 2 5 0 -C. ^«jSa«0. 2 ~0. 4 n m/#, 

o-*Pa*t?ji*EL/. ±tB7 -f •^^^ h*flni^ur|g* 

^^aSo. 1 --0.2 nm/#-r, iBlBtJctO— :)^CD^H" 
^ 4>jjP«iL vi/^^i^-t; A?:^,«3ia 1 ~2 n m/#r^ 

mfli?:^*ll±{c 1 5 0 n m«)B3^SL*f(Sj«ffii 0 
tJS 00 c d/m' . l676^*»1.6;U-y>/W-C* 

[0 0 8 0] 3i»j9 - 1 1 {lEirnxWimmt Lr 

[0 08 1 ] 
[Ift5] 



49 



(26) 

3 m 



i^mW-l - 1 3 8 5 6 1 
50 



^ M; Ul 


it T L 3(± A M iR 


18 S. 










(V) 


(mA/cB*) 


(cd/n*) 


9 


(3) 


1 0 


5 0 


1, 0 0 0 


10 


(14) 


7 


4 0 


1, 4 0 0 


11 


(15) 


8 


3 3 


9 8 0 



[0 0 8 2 ] ^M^comm'W^m&o:^^ )It 5 xt^^^w 



